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Figure S6. SEM back-scatter images of magnetite extracts. 

Figure S7. TEM images and elemental mapping of siderite nuclei 
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Table S1. Oxygen isotope fractionation factors between different phases and siderite. 

Table S2. Siderite oxygen isotope values calculated with different acid fractionation factors. 
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Table S6. Results of EDS analyses on vivianite samples and corresponding SEM images. 
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Supplementary Table S1. Oxygen isotope fractionation factors between different phases and siderite. 

Reference Phases Temperature Fractionation factor (α) 
Rosenbaum & Sheppard, 1986 
 
Equation used: 
103ln α = 6.84 × 105(1/T2) + 3.85 

CO2 - siderite 25°C 
50°C 
70°C 

100°C 
150°C

1.01163 
not measured 
1.009706 
1.00881 
1.00771 

Carothers et al., 1991 
 
 
 
 

Pore water to siderite 
Factor used: 1.03033 
T° range in Towuti: 28 to 33°C 
 

CO2 - siderite  
(phosphoric acid) 
 
 
 

H2O - siderite 
 
 
 
 
 

H2O - calcite 
 

natural 25°C 
synthetic 25°C 

natural 50°C 
synthetic 50°C 

 

33°C
56°C 

103°C 
150°C 
197°C 

 

102°C 
102°C

1.01165 
1.01175 
1.01079 
1.01075 
 

1.03033 
1.02640 
1.01893 
1.01322 
1.01067 
 

1.01750 
1.01740 

Swart et al., 1991 CO2 - calcite  
(phosphoric acid) 
 

LMC acid bath 
89.9°C 
81.0°C 
70.6°C 
59.7°C 
50.9°C 
25.0°C 

sealed vessel 
90.0°C 
75.0°C 
50.0°C 
35.0°C 
25.0°C 

PSU acid bath 
89.9°C 
81.0°C 
70.6°C 
59.7°C 
50.9°C 
25.0°C 

sealed vessel 
89.9°C 
81.0°C 
70.6°C 
59.7°C 
50.9°C 
25.0°C

 
1.00798 
1.00816 
1.00837 
1.00875 
1.00898 
1.00989 
 
1.00821 
1.00853 
1.00924 
1.00982 
1.01025 
 
1.00799 
1.00823 
1.00831 
1.00871 
1.00904 
1.00989 
 
1.00827 
1.00854 
1.00929 
1.00961 
1.01000 
1.01025 

Mortimer & Coleman, 1997 H2O - siderite 
 

Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 
Fe pure 30°C 

1.0203 
1.0224 
1.0257 
1.0245 
1.0251 
1.0275 
1.0297 
1.0261 
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Fe pure 35°C 
Fe pure 25°C 
Fe pure 35°C 
Fe pure 40°C 

 

Mg/Ca 25°C 
Mg/Ca 30°C 
Mg/Ca 35°C 
Mg/Ca 35°C 

 

Mn 25°C 
Mn 30°C 
Mn 35°C 
Mn 35°C 
Mn 18°C 
Mn 25°C 
Mn 30°C 
Mn 35°C 
Mn 35°C 
Mn 40°C

1.0258 
1.0266 
1.0232 
1.0239 
 

1.0278 
1.0264 
1.0263 
1.0241 
 

1.0220 
1.0238 
1.0232 
1.0237 
1.0220 
1.0236 
1.0235 
1.0234 
1.0226 
1.0221 

Fernandez et al., 2016 CO2 - siderite sealed vessel 
70°C 

open vessel 
100°C

 
1.01014 ± 0.0002 
 
1.00983 ± 0.0002 
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